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Report  Title 

Final  Report:  2016  Multifunctional  Materials  and  Structures:  Science  of  Autonomic,  Adaptive  and  Self-Sustaining 
Systems  GRC 

ABSTRACT 

Operational  Summary 

The  Gordon  Research  Conference  (GRC)  on  Multifunctional  Materials  &  Structures  was  held  at  the  Four  Points  Sheraton  in  Ventura, 
California  from  January  3 1-February  5,  2016.  The  meeting  covered  a  variety  of  scientific  topics  and  the  content  presented  was  highly  rated 
by  participants. 

Conference  Participants 

The  new  Conference  was  well-attended  with  179  participants.  Scientists  from  academia  represented  85%  of  the  participants  while  attendees 
from  government  accounted  for  1 1%  and  those  from  industry  totaled  4%.  The  meeting  also  attracted  a  strong  mix  of  young  investigators  and 
senior  scientists.  Students  and  post-docs  accounted  for  30%  of  all  attendees. 

Of  the  179  attendees,  94  voluntarily  responded  to  a  general  inquiry  regarding  ethnicity  on  the  GRC  registration  form.  Of  the  94  respondents 
4%  were  minorities,  46%  Hispanic  and  0%  African  American.  Approximately  23%  of  the  participants  at  the  2016  meeting  were  women. 

Conference  Program 

The  Gordon  Research  Conference  on  Multifunctional  Materials  and  Structures  aimed  to  extend  and  accelerate  interdisciplinary  research 
activities  in  this  emerging  field,  which  incorporates  mechanics,  materials  science,  engineering  science,  physics,  chemistry  and  biology. 
Multifunctional  design  encompasses  materials,  structures  and/or  material  systems  that  have  the  ability  to  perform  multiple  functions  through 
judicious  combinations  of  structural  properties  and  at  least  one  additional  functional  capability  as  dictated  by  the  system  application 
requirements.  The  individual  material  elements  are  participating,  concurrently  or  sequentially,  in  distinct,  beneficial  physical  processes 
thereby  delivering  truly  dramatic  improvements  in  system-level  efficiency  beyond  possible  incremental  improvements.  Visionary  contexts 
for  multifunctional  systems  include  (a)  "autonomic"  structures  that  can  sense,  diagnose  and  respond  to  external  stimuli  with  minimal 
external  intervention,  (b)  "adaptive"  structures  allowing  reconfiguration  or  readjustment  of  functionality,  shape  and  mechanical  properties  on 
demand,  and  (c)  "self-sustaining"  systems  with  structurally  integrated  power  harvest/storage/transmission  capabilities.  The  conference 
addressed  key  scientific  issues  underpinning  the  advancement  of  these  systems  such  as:  translation  of  model  biological  functions  to  synthetic 
materials,  accelerating  transport  or  dynamic  chemical  changes  in  strong,  stiff  materials,  optimizing  interfaces  between  hard  and  soft 
materials,  multi-physics  modeling  of  multi-component  systems,  etc.  The  meeting  brought  together  a  cross-section  of  academic  scholars, 
government  researchers  and  planners,  and  industry  professionals  thus  catalyzing  new  efforts  and  worldwide  collaborations. 

Conference  Budget 

Funding  provided  by  the  Army  Research  Office  supported  partial  registration  for  29  graduate  students  and  6  post-docs. 

Conference  Feedback 

Participants  had  an  opportunity  to  provide  feedback  at  the  end  of  the  Conference.  The  feedback  collected  from  the  meeting  was  extremely 
positive.  Evaluations  included  numerous  positive  remarks  regarding  the  high  quality  discussions,  well  balanced  program,  the  novel  ideas 
presented  and  the  variety  of  speakers. 

GRC  would  like  to  thank  the  Army  Research  Office  for  its  continued  support  of  the  meetings.  The  contributions  received  from  the  Army 
Research  Office  have  been  critical  to  the  success  of  the  conferences  and  are  having  a  measurable  impact  in  advancing  the  frontiers  of  science 
worldwide. 

Dr.  B.  L.  (Les)  Lee,  GRC  Chair 
Johns  Hopkins  University 

Dr.  Nancy  Ryan  Gray 

President  and  Chief  Executive  Officer 
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